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(54) Title: METHOD FOR PROCESSING MULTI -COMPONENT LIQUID MIXTURES AND DEVICE FOR CARRYING 
= OUT SAID METHOD 

^ (54) Ha3BBHHe H3o6peTeHHsi: CnOCOB I1EPEPABOTKH MHOrOKOMriOHEHTHblX )KHflKOCTHbIX CMECEtt M 
= YCTAHOBKA JXJ\H ETO OCYmECTBJlEHHM 

1=2 (57) Abstract: The group of inventions relates to the 
WM processing of multicomponent liquid mixtures (MCLM) 
using a reforming method, mainly for the vacuum 
sag distillation of hydrocarbon-containing mixtures and can 
BBS be US ed for the petrochemical and chemical industries. 

Said inventions disclose the inventive method for 
^= processing hydrocarbon-containing mixtures and the 
Eg device for carrying out said method. The method for 
ZZ^Z separating MCLM consists in supplying under pressure 
^= the initial liquid to the nozzle of a liquid-jet device and 
== flowing it in a vacuum chamber. The novelty of the 
inventive method lies in that an additional opposite 
pressure is produced in such a way that it ensures with 
the jet device the concentration of energy of the mixture 
in the vacuum chamber in order to form a pressure jump. 
The inventive device for processing MCLM comprises a 
supply pump, supply and drain pipes, control instruments 
^ and a vacuum-producing unit which is provided with the 
vacuum chamber. Hie novelty of said device lies in that 
the vacuum producing unit is embodied in the form of a 
liquid-gas jet device whose nozzle is accommodated in 
the front end wall of the vacuum chamber whose length 
is by 7-10 greater than the diameter of the cavity thereof. 
Said device also comprises a back pressure regulating 
valve which is connected to by means of a pipeline to the 
back end wall of the vacuum chamber and a vacuum 
manometer connected to the cavity of the vacuum 
chamber in the middle part thereof. 
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(57) Pe4>epaT: rpynna H3o6percHHH othochtch k nepepa6o*rKe MHoroKOMnoHeHTHbix 
mchakocthmx cMecefi (MIOKC) c Hcnojib30B3HMCM npouecca pH^opMHHra, 
npeHMymecTBeHHO aah BaKyyMHofi neperoHKH yrjieBOAopoACOAepHcamiix 
CMecefi, h MOMceT Hairm npHMeHemie b He<J)TexHMH4ecKOH h xhmhmcckoh 
OTpaciwx npoMbimneHHOCTH. 

rpynna H3o6pereHHH coAepacirr cnoco6 nepepa6oncH 
yrjieBOAopo,acoAep>Kamwx CMecefi w ycxaHOBKy juin ero ocymecTBJieHHH. 

Cnoco6 pa3AejieHH5i MIOKC BKjnonaeT noAany hcxoahom jkhakocth 
noA AaBjieHHeM b cormo mchakoctho - ra30CTpyHHoro annapaTa h AaJibHefiinee 
ee HCTeneHHe b BaKyyMKaMepy. Hobwm b cnoco6e HBjiHerca co3AaHHe 
AonoJiHMrejibHoro np othbo Aa bji chhh , o6ecneHHBaiomero co cipyHHbiM 
annapaxoM KOHixeinpaUHK) 3HeprHH CMecH b BaicyyMKaMepe aa* 

(J) OpM Hp OB a HHH CK3MK3. AaBJieHHH. 

npeAJiara^Maa ycraHOBKa aah nepepa6oncH MIOKC BKmonaeT 
noAaiomwH Hacoc, HanopHyio h cjiHBHyio MarHCTpajin, KOHTpojiHpyiomHe 
npH6opw h BaKyyMco3AaK>mee ycTpoficTBO, BKjnonaiomee ropH30HTajibHyio 
BaKyyMKaMepy. Hobwm b ycTaHOBKe HBUflercH BbinojiHeHHe 
BaKyyMco3Aaiomero ycTpoficTBa b bhac noAKJnoneHHoro k HanopHofi 
m am cnpaji m >khakoctho - ra30CTpyfiHoro annapaTa, coiuio KOToporo 
BMOHrapoBaHO b nepeAHK>K) TopueByio creHKy BaKyyMKaMepw, pjima 
KOTopofi npeBbioiaeT AHaMerrp ee nojioc™ b 7-10 pa3, h ycTaHOBKa 
AonojiHHrejibHp coAep>KMT peryAHTop npoTHBOAaBjiemw, noAKJnoneHHWH npH 
noMomw Tpy6onpoBOAa k 3aAHefi TopueBofi cremce BaicyyMKaMepbi, a TaioKe 
MaHOBaKyyMerp, cooGmeHHbifi c nojiocrbio BaKyyMKaMepbi b ee nepeAHefi 
nacTM. 
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Cnoco6 nepepaSoTKH MHoroKOMnoHeHTHwx jkhakocthmx 
CMeceii h ycTaHOBKa «jih ero ocymccTB jibhhh. 

OfijiaCTb TeXHHKH 

5 Tpynna H3o6peTeHHH othochtc* k nepepa6oTKe 

MHoroKOMnoHemHBix 5khakocthi>ix CMeceS c HcnonB30BaHiieM nponecca 
pH4>opMHHra, npenMymecTBeHHo wia BaKyyamoH neperoHKH 
yrjieBOflopoflCOAep>KamHX CMeceii, h MO^ceT HafiTH npHMeHeroie b 
He(|)TexnMiraecKOH h xHMHraecKOH OTpacnax npoMBinuieHHOCTH. 

10 IIpeAniecTByiomHii yposeHB tcxhhkh 

H3BecreH cnoco6 nepepa6oTKH 6eH3HHOBOH fypaxwm nyreM 
pa3flejieHna ee Ha jierKyio h Taacenyio (ppaKHHH, pH(popMHHra jieraoH 
(jppaKHHH npH noBBimeHHOH TeMneparype h flaBJiemiH 0,5 -5- 2 Mlla, 
SKCipaKHHH npoflyKTOB c nojiyneBneM apoManraecKHx yraeBOflOpoflOB h 

15 pa4>HHara, CMeniemw pa^HHara h TJDicejiOH (ppaKHHH BTOpHHHoro 
pn^opMHHra CMecn npH noBBmieHHOH TeMneparype h rbbjighhh 2,0 -5- 4,0 
MQa c nonyneHHeM BBicoKOOKTaHOBoro KOMnoHeHTa aBTo6eH3ima, npH 
3tom H3 pa(|»HHaTa npe.HBapHTejn.HO BBiaejunoT 4>paKHmo, BBiimnaronryio ot 
90 ao 103° C, h cMenraBaioT ee c tjdkcjioh 6eH3HHOBOH 4>paKimeH, nocne 

20 nero ocTaBmHeca ^paiaiHH pa(i>HHara HanpaBJunoT Ha cMemeraie c 
KOMnoHeHTOM aBTO 6eH3HHa (RU 208035.3, kji. MEEK C 10 G 59/06, 
27.05.1997). 

OflHaKO b AaHHOM cnoco6e npoHCxoflHT ycHJieHHa* peaKHHH 
KpeKHHra, hto o6ycjiOBJieHO hh3koh ce jieKTHBHO ctbk) npeBpamemia 
25 yrjieBOAOpoAOB, bxoajhhhx b cocTaB pa<pHHaTa, a TaiaKe HaKoraieHHeM b 
njapKynHpyiomeM noTOKe TpyflHOpH(popMHpyeMBix yrneBOflOpoflOB. 

EbBecTeH cnoco6 nepepaSoncH h pa3,n;ejieHHa MHoroKOMHOHeHTHOH 
CMecn, npeHMymecTBeHHo yraeBOflopoflHoro cocTaBa, BKjnoHaioniHH 
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nojwiy >KEy]jcoro npoAyfcra noA BaicyyMOM c pa3#ejieHHeM Ha napora30Byio 
h mmKyio <f>a3Bi, OTKa^ncy H3 Hee ra30B h napOB CTpyHHBiM 
BaKyyMC03AaK)nijiM ycTpoficTBOM c nocneAyronjHM pa3AejieHHeM ee nyreM 
KOH^eHcauMH Ha ECHflKyio h HecKOHA6HCHpoBaHH3nEo napora30Byio 
5 (J^paKixHH c otboaom nocjieAHen Ha yTHJiH3anHK) (3a^BKa WO N° 96/05900, 
kji. MEK B 01 D 3/10, C 10 G 7/06, 1996 r.). 

HeAOCTaTKOM cnoco6a ^bjmctch Hcnojn>30BaHHe KOHAeHcara H3 
cenaparopa b KanecTBe aKTHBHofi skhakocth CTpyfioaoro 
BaKyyMC03Aaioinero ycxpOHCTBa, hto iiphboakt k MHoroKpaiHOMy ero 
10 HaKonjieHmo 3arpH3HHK)iijHMH KOMnoHCHTaMH napora30B, HTO 
3HaHHrejiBHO yxyAmaeT KanecxBO roTOBoro npoflyicra h iiphboaht k 
AonojnnrrejiBHBiM 3aTparaM Ha ero AOOHHCTKy. 

Han6ojiee 6jih3khm k cnocoSy nepepa6oTKH yrjieBOAOpOAHHx 
15 cMecefi no TexmraecKOH cymHOCTH H3o6peTeHH5i ^bjmctch cnoco6 
BaKyyMHofi neperomoa yrneBOAopoAHBix CMecefi (cMpoft Hecjyra, 6eH3HHa h 
ffp.) y BKJTOHarontfrii noAany noA AaBJiemieM c homoiubio Hacoca hcxoahoh 
^chakocthoh CMecH b coiuio >khakoctho - ra30CTpyfiHoro annapara (Aanee 
- cTpyimoro annapaTa) h HCTenemie ^khakocthoh CMecH b BaKyyMKaMepy 
20 (RU 2087178, kji. MTHC C 10 G 7/06, 20.08.1997 r.). 

OAHaKO AaHHBifi cnoco6 He o6ecne*niBaeT AocTaroHHO 
. 3(|)c|)eKTHBHoro noBBimeHHJi oicraHOBoro HHCJia 6eH3HHa npn BaEcyyMHOH 
neperoHKe yraeBOAOpOACOAepacameH ^chakocth. 

25 H3Becraa ycTaHOBKa ajih nepepa6oTKH yrAeBOAOpOACOACp»amHx 

^khakocthbix CMecen, HanpiiMep, BaEcyyMHOH neperomcofi cBipoft Hecjyra, 
coAep^Kamaa, no KpafiHefi Mepe, ceKumo neperomaa He<J)TH noA 
H3 Shtohhhm mm amoc^epHBiM AaBJieHHeM c MaracTpanBio noAara b Hee 
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He(J)TH, BaKyyMHyio Konoimy h BaKyyMHBiH rn^oiijrpKyimiiHOHHira 
arperar, BKino^aionpiH CTpyfiHsra annapar, cenapaTOp h Hacoc noaaHH 
pa6oHeH jkhzhcocth. Ilpn 3tom CTpyHHBm annapar co ctopohbi Bxoaa b 
Hero. acEWKOcra no,mcjnoHeH k BBixony Hacoca no^a^n paSoneH aomKOcra, 

5 a co ctopohbi Bxofla b Hero ra3a - k MarHCTpajiH OTBOfla napora30BOH 
cpenii H3 BaicyyMHOH kojiohhli h bbixoaom H3 Hero civrecH - k cenapaTOpy. 
YcTaHOBKa CHa6>KeHa flonojmHTejiBHO btopbim CTpyftHBiM araiaparoM, 
noAKinoHeHHbiM co ctopohbi Bxoaa b Hero 5kh#kocth k MarHCTpajiH 
no^aHH He<J)TH h co ctopohbi no^Bo/ia B Hero ra3a - k blixoay 

10 ra30o6pa3HOH cpeflBi H3 cenapaTopa h bbixoaom H3 Hero CMecn - k 
MarHCTpajiH no^aqn He(j)TH, a Hacoc noaaqH pa6oneH jkhakocth co 
ctopohbi Bxo^a b Hero 3toh jkhakocth noflKjnoHeH k BBixofly pa6oneH 
aoiflkocra H3 cenapaTopa (RU 2161059, kji. MTIK C 10 G 7/06, 16.07.1999 
r.) ; 

15 OAHaKo AaHHaa ycTaHOBKa H3jnanHe MaTepnajioeMKa. 

Han6ojiee 6jch3khm k ycTaHOBKe pjw nepepa6oTKH 
MHoroKOMnoHeHTHtix 5khakocthi>ix CMecefi no TexHEraecKOH cynmocm 
H3o6peTemM xBimercx ycTaHOBKa ajm saKyyMHOH neperomcH 

20 MHoroKOMiioHCHTEDbix opraHHraecKHX CMecefi, BKjnoHaioma^ noAaronpiH 
Hacoc, BaKyyMC03Aarc>mee ycTpoficxBO, ropH30irrajiBHyio saicyyMKaMepy, 
HanopHyio h cnHBHyio MarHCTpajiH h KOHTponnpyioiipie npn6opi>i (RU 
2166528, kji. MEDK C 10 G 7/06, 29.06.1999). 

HeaocTaircoM onncaHHoro . y ctpohctb a hbjmctch HeAOCTiaTOHHO 

25 BBicoicas 34)4)eKTHBHOCTb ero pa6pTBi 3 CBH3aHHaa c 6ojibmoH 
MaTepHajioeMKOCTbio h H3jnnnHHMH 3Hepro3aTparaMH, a b 

KOHCTpyKTHBHOM HCnOJIHCHHH - CO CJI05KHOCTBK) KOMHOHOBKH. 
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PaCKpblTHe H306p6T6HHH 

TexHHqecKOH 3a#aHeH, Ha pemeHHe KOTOpoft HarrpaBJieHa 
npeAJiaraeiviaH rpynna H3 o 6p eTCHHH, hbjwctch noBBimemie 

3(^(J)eKTHBH0CTH TeXHOJIOTHH nepepa60TKH MHOrOKOMnOHeHTHLIX 

5 xchakocthbix CMeceii h oSopyapBamra asm Hee, a TaioKe nojiyneirae 
roTOBoro npoflyicra c 6ojiee bbicokhm KanecxBOM. 

IIo npe^JiaraeMOMy cnoco6y pememie nocTaBJieHHOH sap&m 
oSecneHHBaeTCH tcm, hto cnoco6 nepepa6oTKH MHoroKOMnoHCHTHBix 

10 ^chakocthbix CMeceii nyreM hx BaKyyMHoii neperomaa: BKmonaeT no^any 
no,n aaBJieHHeM yrjieBOAOpOACOflep^cameii ^ch^kocthoh cmcch b coiuio 
CTpyiiHoro annapaTa c #ajiLHeimiiiM hctcichhcm ee b BaKyyMKaMepy. Ilpn 
3tom, coraacHO H3o6pCTemno ? ncxoflHyio «HflKOCTyio CMecB no^aiOT b 
coiuio CTpymioro annapaTa no/* AaBnemieM, paBHBiM 1 + 12 MTIa, a b 

15 BakyyMKaMepe 3a cneT BCKHnamra nacra 5kh#kocthoh cmcch 4>opMHpyiOT 
AByx(J)a3HBiH cBepx3syKOBOH noTOK, nocjie nero co3Aaiot 
npoTHBOAaBJiemie, oSecneniiBaiomee 4>opMHpoBaHHe b BaKyyMKaMepe 
CTpyfiHoro annapaTa CKa^ca rsbjighhjl c JiaBHHoo6pa3HOH KOEwencanneH b 
nocneAneM ra30o6pa3Hon cocTaBnaronjeft #Byx4>a3Horo noTOKa. 

20 Ilpn $opMHpoBaHHH CKamca ^aBjiCHHH (|)opMHpyeTCH cneicrp 

KOJieSaHHH pa3JB0raHOH (^H3IMeCKOH npHpOABI, B TOM HHCJie 

yjiBTp a3ByKOBBix ? aneKTpOMarHHTHbix pi t.a. ? cnoco6cTByiomHX 
cxjiontiB arono hobbix ra30BBix ny3BipBKOB ? KoropBie, b cboio onepe^, 
cxjiom>iBaacB 5 poayjaiOT HOBBie KOJie6aHna, to cctb Ha6jnoAaeTCfl 
25 JiaBHHOo6pa3HBiii nponecc cxjionBiBamra ra30BBix ny3Bipefi, hto co3^aeT 
Monmoe yjn>Tpa3ByKOBoe none, b pe3yjn>TaTe *iero nponcxoAHT 
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npeo6pa30Baj3ne KOMnoHeHTOB hcxo,ohoh >khakocthoh CMecH 
(pacmenneHHe, H30MepH3aujra h t.a.). 

PenteHHe nocTasjieHHOH 3aflanH corjiacHO BTOpOMy oGteicry 
5 npeAJiaraeMoii rpyirati H3o6peTemiH o6ecne*raBaeTca tcm, hto ycraHOBKa 
jsjul nepepa6oTKH MHoroKOMnoHCHTHtix hch^kocthbix CMecefi BKjnoHaeT 
noflaioiUHH Hacoc, HanopHyio h cnHBHyio MarncTpajiH, KOHTpomipyroinjie 
npH6opBi h BaKyyMC03Aaiomee ycTpoficTBO, BionoHaiomee 
ropH30HTajn>Hyio BaKyyMKaMepy. IIpH 3tom ? corjiacHO H3o6peTeHmo ? 
10 BaKyyMC03flaK)i^ee ycTpoficTBO BBinojraeHO b BH«e noAKjnoHemioro k 
HanopHOH MarHCTpauH >khakoctho - ra30CTpyiaioro armapara, coitno 
KOTOporo BMOHTHp ob aHo b nepeflinoio TOpiieByio CTemcy BaKyyMKaMepBi, 
.zuraHa KOTopoH no OTHomerano k AHaMCTpy ee nojiocra paBHa: 

£=(7h- 10) *Z), r^e: 
15 L - pjwhr BaicyyMKaMepBi, 

D - AHaMenp hojiocth BaKyyMKaMepBi; 

Kpoivie Toro, ycTaHbBKa AonojnnrrejiBHO coAepflarr peiyjraTOp 
npoTHBOflaBjieHiDi, BBinojraeHHBiH c bo3m05khoctbio oGecneneinia 
cOBMecrao c 3kh#koctho - ra30cipyfiHBiM annapaTOM ycnoBHH 
20 (J>opMHpOBaHHJi CKaHKa ^naBJieHEW b BaicyyMKaMepe h noflKjno^einiBifi npn 
noMomn Tpy6onpoBOAa k sa^Heii TOpijeBofi CTemce BaKyyMKaMepBi, a 
. TaioKe MaHOBaKyyMeTp, coo6eu;chhbih c hojioctbio BaKyyMKaMepBi b ee 
nepeAHefi ^acra. 

KpoMe Toro, b HanopHyio MaracTpajiB Me>Kfly noflaiomjiM HacocoM be 
25 BaKyyMC03AaioiujiM yctpoficTBOM Moryr 6bitb noAKjnoHeHBi pacxoflOMep, 
TepMOMerp h MaHOMeTp. 



3AMEHKIOIIJHH JIBLCT (DPABHJIO 26) 



WO 03/060041 _ PCT/RU02/00566 



B npeOTOHTirrejiBHOM BapHairre BoiuiomeHHH ycTaHOBKH TomrpaHa 

conna BLinojmeHa b cooTHomeHHH k ero fftiaMeTpy, paBHOM — = 1^-5, rxe 

d c 

l c - TomnjiHa comia, 
d c - flHajvieTp comm. 
5 KpaTKoe onHcamie nepTexceii 

<Dht. 1 - npHHUjnraajiBHa^ cxeMa ycraHOBKH I rjw ocymecTBjieHHa 
cnoco6a ajm nepepaSoxKH He^TenpOflyicroB; 

YcTaHOBKa BaKyyMHOH neperomcn yrjieBOAOpOACOAep^KanjeH cmcch 
I (cm. 4>nr. 1) coAep^cirr ropH3 OHTanBHyio BaKyyMKaMepy 1, noAaiomnfl 
10 Hacoc 2, HanopHyio h cjiHBHyio MarHCTpajra 3 h 4 cootbctctbchho, 

5KHflKOCTHO - ra30CTpyHHBIH aimapaT 5 ? BKITTO^aTO TTTTm rOpH30HTaJIBHyiO 

BaKyyMKaMepy 1 ir coiijio 6, BMOHTHpOBaHHoe b nepeAmoio Toprxesyio 
CTCHKy 7 BaKyyMKaMepBi 1, a TaioKe peiyjwrop npoxHBOAaBjiemra 8, 
KOTopBiii npH noMomji Tpy6onpOBOAa 9 noAKJno^eH k 3aAHen TopmeBoft 
15 . cTemce 10 BaKyyMKaMepBi 1. MaHOBaKyyMeTp 11 coo6meH c hojioctbio 
BaKyyMKaMepBi 1 b ee nepeAHeft Hacra. 

fljnnia L BaKyyMKaMepBi 1 npesbiinaeT AHaMerp D ee nonocTH b 7- 
10 pa3. IIpH 3tom npeAnoHTHTejn>HO TOJimHHy / c coiuia 6 BBmomniTb k ero 

AHaMeTpy d c b cooTHomemni, paBHOM — = 1-^5. 

d 

c 

20 IJejiecoo6pa3HO hoakjoohhtb b HanopHyio MaracTpajn> 3 MeacAy 

noflaionpiM HacocoM 2 h BaKyyMC03AaiomHM ycTpoHCTBOM 5 
Komp o jrapyxoiruie npH6opBi ycTaHOBKH - pacxoAOMep 12, TepMOMeTp 13 h 
MaHOMeTp 14. 

IlepeA noAaiomHM HacocoM 2 ycTaHOBJieH (£hjibtp 15, a HanopHaa h 
25 cjmBHaH MarncTpajiH HMeioT 3aABiDKKH 16, 17, 18. B Tpy6onpoBOA 9, 
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Meacfly peryjMTOpOM npbxHBOflaBnemra 8 h sa/jpefi TOpueBOH CTemcofi 10 
BaKyyMKaMepM 1 n;ejiecoo6pa3HO noflKjnOHHTB MaHOMerp 19. 

Pa6oTa ycTaHOBKH I ocymecTBjraeTc* cne/jyromjiM o6pa30M. 
yrjieBOAopoacoaep^cama^ CMecB, npeAHa3HaHeHHaa ^jih 
5 pmfcopMimra, ^epe3 3aflBiDKKy 16 h <J)hjibtp 15 nocTynaeT Ha Hacoc 2. 
Ilocjie Hacoca aaBjiemie HecjrceiipoflyKTa no/mep^cHBaiOT b npeflenax 2,0 -r 
2;5 Mlla. MaHOMeTpoM 14, TepMOMeTpOM 13 h pacxoflOMepoM 12 
H3MepaK>T cooTBOTCTBeHHO flaBjieinie, TeMnepaTypy h pacxoA hcxoahoix) 
6eH3HHa Ha pa6oneM ynacTKe ot noAaiomero Hacoca 2 no ropH30HTajn>HOH 
10 BaKyyMKaMepti 1. IIpH nycKe ycTaHOBKH 3a,apiDKKH 16, 17, 18 HaxoAflrca b 
OTKpBiTOM nojiOMceHHH. Heo6xoflHMyio BejraraHHy pa3pe>KemM b 
BaKyyMKaMepe KOHTpojrapyiOT MaHOBaKyyMeTpOM 11, cooGmeHHbiM c 
nojiocTtio nepeAHefi nacra BaKyyMKaMepti. 

3Ta Bejnrama pa3pe^ceHHJi onpe,n;ejraeTefl AaBjiemieM HacBimemw: 
15 jierKOKHnani;eH KOMnoHemBi cmcch. J\jul 6eH3ima 5 HanpHMep, sto 
aasjieHHe cocTaBjraeT 0,005 0,07 Mna npH TeMnepaiype 4 -i- 80° C. 
PeryjMTOpOM npoTHBOAaBJieHna: 8 co3flaioT MaKCHMajn>HO B03MOHCHoe 
npoTHBOAaBJieHHe, npH kotopom BaKyyM no ManoBaicyyMeTpy He 
H3MeHJieTC5L 3to AaBneHHe, KaK npaBHJio, cocTaBjraeT 0,4 -r 0,7 ot 
20 BenBraaHbi AaBJieHKm, co3AasaeMoro HacocoM 2. 

JlyHimiH BapnaHT ocymecTBjiemM H3o6peTeH*m 
npeanoaceHHaa rpynna H3o6peTeHHH HJimocTpHpyeTC^: flanee 
npHMepOM 1, KOTOpBiM, ecTecxseHHO, He orpamraHBaeTca Kpyr peajiBHBix 
TexHOjiorHH h ycTaHOBOK juul hx ocymecTBjiemra, KOTOptie Moryr 6bitb 
25 BOcnpoH3Be^eHBi c Hcnojn>30BaHHeM npe£jiaraeMOH rpyimti H3o6peremiH. 
B irpHMepe 1 npoHJUnocTpHpoBan cnoco6 h ycTaHOBKa jjjui nepepa6oTKH 

MHOrOKOMHOHeHTHLIX )KHAKOCTHBIX yTJieBOtfOpOAHBIX CMeCeH. 
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IIpHMep 1 

HcxoAHyio MHorpKOMnoHCHTHyio yrjieBOAOpOAco^epHcaiiiyio CMect 
(6eH3HH-CBipeii ? Ma3yr hjih AH3ejn>Hoe toidihbo)., npeflCTasji^niyio co6ofi 
OAHO(J)a3HyK) mmjcyK) pa6onyio cpe^y, noflaiOT noA AaBJiemieM b 
5 CTpyfiHBiH annapaT. 

npa 3tom ycTaHOBJieHO, hto npH nepepa6oTKe 6eH3ima-CBipua 3to 
aaBjieroie paBHO 1-12 MTIa; npH nepepa6oTKe Masyra - 10-12 MTIa, npa 
nepepa6oTKe AH3ejn>Horo TOiuiHBa - 5-6 MTIa, npn nepepa6oTKe cBipofi 
He<|>TK - 4-7 MTIa. 

10 Bcjie^cTBHe nepeacaTHa: cipyH 3a bbixoahoh KpOMKofi corara 6, 

BBinojiuaeHHoro ksk npaBiuio, b bhac Ana^parMBi (cm. 4)ht. 1) co3AaeTca 
saKyyM, pasHBifi AaBJiemno HacBimemra jierKOKrammefi KOMnoHeHTBi 
hcxoahoh CMecH npn ^aHHOH TeMnepaType. 

CpeAHsm HHTerpajiBHaa BemraKHa AaBJiemDi HacBimemDi B03HHKmeH 

15 nerKOKHnHmefi komiiohchtbi caiecn, HanpHMep, nepepaSoTaimoro 
6eH3HHa ? KOJie6jietCH b npe^ejiax 0,005-0,07 MTIa h paBHa AaBJiemno ee 
HacBinjeHHH npH TeMneparype, paBHofi 4 - 80° C, 3a cneT nero b 30He 
OTpBiBa CTpyH o6pa3yeTCJi ra30Baa <j)a3a. 

5Khakoctb nocjie npoxo^eHiM coiuia 6, nocrynas b 30Hy 

20 noHBDKeHHoro AaBJiemra, BCKrniaer; hto itphboaht k (^opMHpOBaHmo 
,npyx<j)a3Horo ra30>KHAKOCTHoro noTOKa, HMeiomero OAHHaKOByio 
KOH^HTpanjno ra30Boft <^a3hi no sceiviy o6i>eMy noTOKa c AajiBHeinmiM 
nepexoflOM noTOKa Ha CBepx3ByKOson peacHM TeHemDi. 

Bejnratmy ocTaTO^Horo AaBJiemra b BaKyyMKaMepe KOHrpojinpyiOT 

25 MaHOBaicyyMeTpoM, Hax<X0JnneMca Ha Bxo#e b BaKyyMKaMepy. B pe3yjiBTaTe 
o6pa3yeTCJi 3Myjn>cHH c ra30BBiMH ny3BipflMH pa3MepOM 0,5-7 mkm, 
o6pa3yionpi3vra, no cymecxBy, Bfopyio 4>a3y paSoHeii cpem&. 
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Ilocjie CTa6HHH3aujiH ocTaro^moro AaBJiemifl b BaKyyMKaMepe, 
KOHTpojiHpyeMoro MaHOBaKyyMerpoM, peryiiHTOpOM 8 co3flaiOT 
MaKCHMajiLHo B03MOHCHoe npoTHBOflaBJiemie, npH KOTopoivi BaKyyM no 
MaHOBaicyyMeTpy He H3MeHaeTC5i. 3to aaBiieinie, KaK npaBuno, Mem>me 
5 BejniHHHBi aaBneHM, co3AaBaeMoro noflaiomHM HacocoM 2, b 0,4 -r 0,7 
pa3a. 

BejIHHHHy IipOTHBOAaBJieHIM H3MepJHOT MaHOMCTpOM, HaxoaanxeMCH 

Ha BBixo^e H3 BaKyyMKaMCpBi. 

npH AaJiBHefimeM ABiDKemni noTOKa no Kaaajiy BaKyyMKaMepBi 
10 CKOpocxB noTOKa CHH»aeTCii ? a AaBJieime B03pacxaeT. ra30o6pa3Haa 
cocTaBjraionjaa AByx(J)a3Horo noTOKa, b flasHOM cjiynae o^mn^eHHBiii 
yrjieBo^opoA, KOHAeHcnpyeTC5i h nocrynaeT b cmkoctb - HaKoinrrejiL. 

HroroBBiH KompojiB paGoTBi ycTaHOBKH ocymecxBjmoT nepe3 
noKa3amM MaHOBaicyyMeTpa h MaHOMeTpa. Ilpn 3tom ? juw (|>opMHpOBaHHfl 
15 cKaHKa AaBjiemM b BaKyyMKaMepe n;enecoo6pa3HO co3AaTB cooTHomemie 
BcmraHH AaBJiemiH, paBHoe: 




> 15 , r^e: 



P t - AaBjieime no cKanKa (noKa3aHna ocTaTOHHoro AaBjiemra 
MaHOBaKyyMeTpa); 

.20 . P 2 - flaBjiemie nocjie CKa^Ka (noKa3ainDi AaBjiemui MaHOMerpa). 

YcTaHOBjieHO, hto onniMajiBHBiH CKanoK AaBJieroDi B03MOHceH npn 
cooTHomeHHH rniomaAH nonepeHHoro ceHemra: conna Ha ypOBHe bbixoahoh 
kpomkh k njionxaflH nonepenHoro ceHemra BaKyyMKaMepBi, paBHOM 

•£=0,2-^0,6, rae: 
r 

25 f _ luiomaflb conna, 
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F - nnorijaflB BaKyyMKaMepBi. 

IIpeAJiaraeMaH ycTaHOBKa b oirrHMajiBHOM BapHairre coflep5KHT 
Hacoc (2), ropH30HTajn>Hyio BaKyyMKaMepy (1), #jnma KOTOpofi L b 7 - 10 
pa3 6ojn>me AHajvieipa ee hojiocth D, h BaKyyMC03Aaiomee ycTpoficTBO (5), 
5 BBraojmeHHoe b BH#e ^cuhkoctho - ra30CTpyiraoro aimapaTa c cohjiom (6), 
BMdHTHpoBaHHBiM b nepe,E(HK>K> TOpijeByio CTemcy (7) BaKyyMKaMepBi (1), 
npH 3tom TOjnmffla coiuia l c BBinojmeHa b cooTHomeHHH k ero AnaMeTpy 

d c , paBHOM — = 1 -5- 5 . 

d 

c 

TIpeAJiaraeMaa ycTaHOBKa, Kpoisie Toro, coflep^cErr HanopHyio h 
10 cjiHBuyio MarHCTpajra (3) h (4) c 3a«BioKKaMH (16), (17), (18) h peryjurrop 
npoTHBOAaBneHHH (8), kotopbih npn noMonpi Tpy6onpOBOAa (9) 
noflKmoHeH k 3affaeii TOpijeBOH CTeince (10) BaKyyMKaMepBi (1). 

YcTaHOBKa HMeeT KOHrpomipyioinjie npH6opBi: MaHOBaicyyMeTp (11), 
cooSmeHHBifi c nojiocTBio BaKyyMKaMepBi b ee nepe^Hen nacra, 
15 pacxo^OMep (12), TepMOMeTp (13) h MaHOMeTp (14), noAKJiKraeHHBie b 
HanopHyio m arncTp ajii> (3) Me^ay noAaiomHM HacocoM (2). h 
BaKyyMC03flaioiipiM ycTpoficxBOM (5), h MaHOMeTp (19), noAKjnoHeHHBifi b 
Tpy6dnpoBOA (9) Me^ny peryjwropoM npOTHBOAaBJiemra (8) h 3aAHefi 
Topii;eBOH CTemcoii (10) BaKyyMKaMepBi (1). 
20 TlepeA noAaionpiM HacocoM (2), KpoMe Toro, ycTaaoBJieH 4>hjibtp 

(15), 

BaicyyMKaMepa h coruio BaKyyMKaMepBi Moryr 6bitb BBmojmeHBi H3 
pa3jnraHBix flHajieKTpBraecKHX MarepHanoB, HanpHMep, H3 TepMOCTOHKoro 
oprcTeicna. 

25 B pe3yjn>TaTe Hcnojn>30Bamra npeflJiaraeMoro H3o6peTeHHa 

nojiyiaiOT KOHeHHBie npo,ayKTBi c yjiynmemiBiM KanecTBOM. HanpHMep, 
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OKTaHOBoe hhcjio 6eH3HHa yBenHraacBaeTCH b cpeflHeM Ha 2 - 4 eAHmnjti. 

OKTaHOBoe hhcjio (aanee no TCKcry - O 1 !) - 3to ycjiobhbih 
noKa3aTejib jeTOHanjioHHOH ctohkocth TOiuiKBa npn SKCiuiyaTanHH 
aBTOMo6iuia b ycjiOBiwx noBBnneHHoro TeitnoBoro 4>opcHpoBairaorq 
5 pe^ECHMa. 

IIoKa3aTejiH O 1 !, npeflCTaBJieHHBie flajiee b Ta6ji. 1 h2, onpe^ejunoT 
no MOTOpHOMy MeToay b cooTBeTCTBHH c ASTM D 2699, D 2700, ISO 
5163-90 mm TOCT 51 1-82, 8226-82. 

rDiOTHOCTB He^TenpoayKTOB onpe^ejMiOT npn TeMneparype 15°C b 
10 co otbctctbhii c ASTM D 4052-91, ASTM D 1298-90, ISO 3675-93, ISO 
3838-83 hjih TOCT 3900-85, TOCT P 51069-97. 



Ta6n. 1 CpasHHTejitHBie noKa3aTejra oicraHOBoro nncjia hcxoahoix) h 
np^MoroHHoro 6eH3HHa, nepepaGoTaimoro b cootbctctbhh c 
H3o6]peTeHHeM 



T 

°C 


Q 

[iw 3 Mac] 


Pi 
[Mna] 


OH 

HCXOflHOrO 

6eH3ima 


P 15 
kt/m 3 


OH 
nepepaSo 

THHHOrO 

6eH3HHa 


17 


2,4 


1,05 


78,4 


735 


80,0 


' 17 


2,4 


1,05 


78,4 


735 


80,0 


15 


2,4 


1,05 


78,4 


734 


81,0 


17 


2,4 


1,05 


78,4 


734 


81,4 


15 


. 2,4 


1,05 


78,4 


734 


80,6 


14 


2,4 


1,05 


78,4 


735 


82,5 


. 14 


2,4 


1,05 


78,4 


734 


82,5 


. 14 


2,4 


1,05 


78,4 


734 


83,5 


13 


2,4 


1,05 


78,4 


734 


84,0 
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Ta6ji. 2 CpaBHHTCJibHHe flaHHBie oicraHOBoro HHcna Hcxomioro h ra30Boro 
. 6eH3HHa, nepepaSoTaimoro b cootbctctbhh c H3o6peTeHneM 



T 

°C 


Q 

[ivrVnac] 


OH 
Hcxo^Horo 

OCHjnHa 


OH 
nepepaSo 

1 drIHOI U 
66H3HHE 


P 15 
kt/m 3 


15,7 


0,290 


65,7 


— 


— 


15,7 


0,290 


65,7 






15,9 


2,400 


65,7 


68,3 


715,1 


15,0 


1,714 


65,7 




715,0 


15,4 


1,7.14 


65,7 






15,4 


2,400 


65,7. 


67,3 


. 715,5 


15,4 


2,483 


65,7 







Tjxe p 15 (kt/m 3 ) - iuiothoctb HcxoAHoro 6eH3HHa 5 H3Mepeimas npn 
TeMnepaType 15°C. 



5 Pi (MTIa) - flaBjieHHe Hcxo#Horo 6eH3HHa npH no^ane ero b 

ycTaHOBKy; 

Q (M 3 /nac) - pacxoA HCxoflHoro 6eH3ima npn no^ane ero b 
ycTaHOBKy. 

KpoMe Toro, Ha6jno,g;aeTCfl H3MeHeHHe (J)H3hko-xhmhticckhx 
10 noKa3aTejieS OTflejiBHBix (J)paKi5Hii. TaK ? b np^MoroHHBix 4>paKrpaax 
npoflyKTOB nepepa6oTKH Hecjyra 3anaflHO-CH6HpcKoro h KonryeBCKorp 
MecTopo^emra, KaK npoHJunocipHpoBaHO aajiee b Ta6ji. 3 h 4 5 
Ha6jiK)flaiOTca H3MeHemra cneAyiomHx noKa3aTeneH: 

- B 6eH3HHOBOH (J)paKnjIH npOHCXOAHT CHEDKeHHe coaepfleaHHJi cepBi 

15 Ha 9 - 27 % h noBBnneHHe OKranoBoro HHcna Ha 0,5 - 0,7 e^pminj; 

- b KepocHHOBoii ^paicnjiH cmDKaercji coflepacaime cepBi Ha 6 - 7 % h 
npH 3tom noBBnnaeTC^ TeMnepaxypa 3acTBiBamM - Ha 2°C; 
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- B AH3CJIBHLIX (frpaKIXHEX JierKOrO H TJDKeJIOrO OT3eJILHOrO TOIIJIHBa 

CHEDKerae coAepacaHHe cepBi coctaBJiaeT Ha 5 - 19 %, npH stom 
TeMnepaiypa noMyraeHiM noBBimaeTca Ha 2 - 3°C. 

5 Ta6n. 3 CpaBHHTCJEBHBie ^aHHBie npaMoroHHtix (frpajauro hcxoahoh Hecjrra 
3anaflHO-CH6npcKoro MecTopo^KAemra (a) h sthx ace (jjpaKimfi 
nepepa6oTaHHOH Hecjrai (6) 



IIoKa3a- 
TejiH 


EeH3Hi 

$paKu 
(180°C 


lOBasi 
) 


KepocHHoean 
(ppaKiiHH (120- 
240°C) 


AiHejibHaH 
(ppaKi^HH (180- 
320°C) 


^H3ejibHan 

4>paKU(HH 

(180- 360°C) 


a 


6 


a 


6 


a 


6 


a 


6 


ILlOTHOCTb, 

p 20 , kt/m 3 


.745 


741 


777 . 


774 


829 


826 


848 


845 


OH 


48,7 


49,4 














Coflep»ca- 
hh6 cepw,% 


0,082 


0,075 


0,15 


0,14 


0,37 


0,35 


0,42 


0,40 


T. 3acrwBa- 
hh&, °C 






-57 


-59 










T. noMyrHe- 

HH5J, °C 










-32 


-34 


-26 


-28 



10 TaSji. 4 CpaBHHTejitHBie AaHHbie npaMoroHHBix ^paKunii hcxoahoh Hecjrai 
KciJriyeBCKoro MecTopo>K#eHHH (a) h 3thx tkg (fapaKixaft nepepa6oTaHHOH 

H6(J)TH (6) 



rioKasa- 

TfellH. 


BCH3HI 

(ppaKi^ 
(180°C 


loean 

HH 

) 


KepocHHOsan 
cppaKijHfl (120- 
240°C) 


/I,n3ejibHan 
(J)paKunn (180- 
320°C) 


.ZlmejibHan 

(ppaKUHH 

(180-360°C) 


a 


6 


a 




a 


6 


a 


6 


nJIOTHOCTb, 

p 20 , kt/m 3 










803 


800 


811 


808. 


OH (MM) 


48,8 


49,3 














Coflepaca- 
HHe.cepw,% 


0,011 


0,008 






0.062 


0,05 


0,07 


0.06 


T. noMyrae- 
HHH, °C 










-35 


-38 


-28 


-31 



. r^e p 20 (kt/m 3 ) - nnoTHocTb AH3em>HOH fypaKmm, H3MepeHHaa npa 



15 TeMneparype 20°C, onpeflenaeMas b cooTBeTCTBira c ASTM D 4294 hjih 
rOCT P 50442. 

CczjepacaHHe MaccoBofi aojih cepw (%) onpe^ejiaiOT b co otb eTCTBun 
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c ASTMD 1266-91, ASTMD 2622-94, ASTMD 4294-90, ISO 8754-92. 

TeMnepaiypy noivryrraeHBUi (Havana KpHCTajura3aiiHH) h TeMneparypy 
3acTfciBamp[ onpeAejraioT b cooxBeTCTBHH c TOCT 50066-91. 

CymHOCTb MeTOAOB COCTOHT B OXJia3K#eHHH Hpo6BI TOIUIHBa, 

5 noMemeHHofi b oxna^aiomyio civiecb b npo6npKe c abohhbimh cxeHKaMH 
h TepMOMeTpoM c AaJiBHeSnniM onpeAejiemieM TeMnepaTypLi noMyraemiH 
AO BH^HMoro o6pa30BaaiDi KpHCTajuiOB. ^anee npH o 6pa3 ob ainm 
KpHCTajuiOB onpeaejounoT TeMnepaiypy 3 acTBiB aims npoGti TomniBa. 

KpoMe Toro, b pe3yjn>TaTe Hcnojn>30BaHH5i npeAJiaraeivioro 
10 H306peTeHHa yjiynmaeTOi cocTaB h CTpyicrypa HexoAHoro BemecTsa, 
HanpHMep, yMeHBniaeTca MOjieicyjrapHaji Macca "TJDicejioii" (j)paKipni 
He<f>TH ? hto npHBOAHT k yBejimemno BBixo^a «cBeTJiBix» He^TenpoflyKTOB, 
HanpHMep, bbixoa AH3ejn>HBix 4>paKnjm (180 - 360°C) yBennqiiBaeTCJi Ha 3 
- 15 %, t rro npoHJunocTpHpoBaHO tfauee b Ta6ji. 5. 

15 



Ta6ji. 5 TaSjnma 4)paKiijiOHHOH pa3roHKH Hecjrai 



HoMep o6pa3ua 


A (Hex. 
HeiJ)Tb) 


1 


2 


3 


4 


5 


6 


7 


8 


DLnoTHOCTb npH 
' 20°C, kt/m 3 


898 


900 


899 


900 


900 


899 


900 


900 


898 


OpaKJUHOHHblH COCTaB, °C 


Thk 


77 


83 


64 


85 


79 


67 


82 


65 


71 


10%. 


161 


163 


158 


161 


158 


159 


156 


154 


158 


20 % 


219 - 


219 


217 


218 


221 


218 


208 


217 


215 


30% 


266 


265 


264 


265 


264 


264. 


257 


264 


262 


40 % 


306 


. 305 


302 


306 


306 


304 


305 


305 


303 


50% 


347 


341 


338 


345 


344 


340 


336 


345 


340 


60% 












355 


357 




359 


Bbixofl (JpaKqHH 
AO 180°C, % 


14 


13 


14 


14 


13 


13 


15 


13 


14 


. BbKOfl ^)paKUHH 


17 


17 


17 


17 


16 


17 


18 


17 


17 


AO 200°C, % 




















BfaKOfl 4)pa.Kl(HH 


56 


61 


59 


56 


58 


64 


62 


58 


62 


AO 361°C, % 





















r,ne Thk - TeMnepaxypa Hanana KHnemia. 
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06pa3en; A - Hcxozqaaa He<j)TB, o6pa3UBi 1-8 - KOHeHHwe npoAyKTBi, 
nojiy^eHHBie b pesyjn/rare Hcnojn>30BaHira npe^JiaraeMOH rpynnti 

H306peTeHHH. 

OpaKDJIOHHBIH COCTaB He^TH OnpeACJMIOT B C O OTB CTCTBHH c ASTM 

5 D 86-95, ISO 3405-88 hjih TOCT 2177-82. 

IIpoMBiinjieHHaH npHMemiMocTfc. 

H3o6peTeHHH npoMBinraeHHO npHMCHHMBi, TaK kbk npe/jycMarpitBajEOT 
Hcnojn>30BanHe CTaH#apTHoro cepmrao BBinycKaeMoro npoMBinuieHHoro 
o6opyAOBaHHa h pa6o*nie yrjieBOflopoACOflep^aiijHe CMecu, 
10 BBipa6aTMBaeMi>ie npn nepepa6oTKe He4)TenpoflyKTOB b He<J)TexHMHHecKiix 

H XHMH^eCKHX npOH3BO£CTBaX. 
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OOPMYJIA H30BPETEHHJI 

1. Cnoco6 nepepa6oTKH MHoroKOMnoHemHBix ^ch^kocthbix cMecen 
nyrek hx BaKyyMHOH neperomcn, bkjik)h2uk)idjih noAaqy noA AaBJiemieM 
yrjieBo^opoAco^ep^cameH hchakocthoh cmcch b coiijio ^khakoctho - 
5 ra30CTpyiiHoro amiapaTa c AajibHennmM HCTenemieM ee b BaKyyMKaMepy, 
omjiuHawn^uucH meM, unto ncxoAHyio >KHAKOCTHyio cmccb noAaiOT b 
conno CTpyimoro aimapaTa no a AaBjiemieM, paBHBiM 1 + 12 MTIa, a b 
BaKyyMKaMepe 3a cneT BCKHnamra Hacra >khakocthoh CMecH (fcopMHpyiOT 
AByx$a3HBiii CBepx3BykoBo2 hotok, nocjie Hero AonomorrejiBHO C03AaK)T 

10 npOTHBOAaBneHHe, o6ecneHHBaiomee (J)opMHpOBamie b BaKyyMKaMepe 
CTpymioro aimapara CKanKa AaBjiemra c jiaBHHOo6pa3Hon KOHAeHcannen 
ra30o6pa3HOH cocTaBJiinomefi AByx4>a3HorO noTOKa. 

2. YcTaHOBKa ajih nepepa6oTKH MHoroKOMnoHeHTHLix 
>khakocthbix cMeceft nyreM hx BaKyyMHOH neperomai, BKjnoHaiomaa 

15 noAaromtHH Hacoc, HanopHyio h cjniBHyio MarHCTp ajiH, KompojnrpyioiAHe 
npn6opLi h BaKyyMcosAaiomee ycTpoiiCTBO, BKmonaiomee 
ropH30irrajiBHyio BaicyyMKaMepy, omjiuHajou^ancn meM, nmo 
BaKyyMC03Aaiomee ycTponcTBO BBinojmeHO b BHAe noAKjnoHeHHoro k 
HanopHoS MarHCTpajni hchakoctho - ra30CTpyfiHoro aimapaTa, coiijio 

20 KOTOporo BMOHTHposaHO b nepeAHiOK) xopiieByio CTemcy BaKyyMKaMepu, 
AJiHHa KOTopofi no OTHomemno k AnaMeipy ee nojiocm paBHa: 

£=(7+ 10)*2>, rAe: 
L - AJnma BaicyyMKaMepBi, 
D - AHaMeTp nojiocra BaicyyMKaMepBi, 

25 h ycTaHOBKa AonojmHTejiBHo coAepEarr peryjMTOp npoxHBOAaBjieHHa, 
BBinojraeHHBin c bo3mo3khoctbk> o6ecneHemra coBMecmo c hchakoctho - 
ra30CTpyHm>iM aimaparoM ycjioBHH (J)opMnpoBainra: CKaqKa kbbji&hhk b 
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BaKyyMKaMepe h noAKjnoHeHHBifi npn noMonpi Tpy6onpoBOfla k 3a#Hefi 
TopiieBOH CTemce BaKyyivocaMepLi, a TaioKe MaHOBaKyyMeip, coo6meHHtiH c 
nonocxbK) BaKyyMKaMepBi b ee nepeflHefi nacra. 

3. YcTaHOBKa no nyHKiy 2, omjiuHawu^ancn meM, nmo b 
5 HanopHyio MaracTpanB Me^Egay noAaionpiM ^HaijpcoM h BaKyyMC03AaK)nijiM 

yCTpOHCTBOM ^OnOJIBDHTeJIBHO IIOflKJIEOHeHBI pacxo,o;oMep ? TepMOMerp H 
MaHOMCTp. 

4. YcTaHOBKa no mo6oMy H3 nymcroB 2 - 3, omjiunajoupaMCH meM, 
nmo TomnHHa comia BBinojmeHa k ero .unaMeipy b cooTHomemm, paBHOM 

10 A^l + s.iw 

l c - Tommma coiuia, 
d c - r njiaMeTp coroia. 
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